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Abstract
This study designed to investigate the effects of 7,12 dimethylbenz [a] anthracene (DMBA)on some blood 
parameters and hepatic histopathology in rats and antioxidant enzyme. twenty female Wistar albino rats, 
weighing 180–200 g, were randomly divided into two group 1- DMBA group (positive group) who received 
20 mg DMBA/kg body weight/ (single Douse) 2-Control group (negative group) doesn’t receive any item. 
The animals in these groups were sacrificed at the end of the 90 days:The histological structure of the liver 
tissues in the control group was normal. the liver exhibited hydropic degeneration and coagulation necrosis 
in hepatocytes, severe dilation in the sinusoids, congestion in the central and portal regions , DMBA groups, 
was degenerative and necrotic changes were detected.MDA levels increased in the DMBAgroup , compared 
to the control group, Antioxidant activity CAT, SOD and GPX, the results showed increased enzyme activity 
in positive control compared with negative groups , ,the hematological parameter was increase in WBC, 
PLT, GRA, and LYM and decrease in RBC value .
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Introduction
Malignant neoplasm, is that diseases in which a 

crowd of cells illustrate abnormal growth, invasion 
and sometimes called metastasis 1 .This disease 
begins in the moment that cells in body start to grow 
without control 2. More than 100 kinds of neoplasm 
are identified 3. The stimulation of tumors is named 
carcinogen, that have the capacity to change DNA 
in behavior that are inherited by daughter cells which 
called mutagens. Most of these tumors are associated to 
ecological, life, or expected behaviors 4. The statement 
“ecological”, as used by cancer investigators, means 
everything outside the body that reacts with humans 
5. On the other hand some chemicals, like benzene, 
ketones, vinyl chloride, ethylene bromide, and dichloro-
diphenyl-trichloroethane (DDT), known as carcinogens 
6. When multiple factors are accumulated, altered genes 
and carcinogens change a normal cell into a cancerous 
one. Carcinogens which promote cancer have various 
precursors 7. exogenous and endogenous factor lead to 

cause Cancer development 8 such as nutritional habits 
(food preservation and preparation), socio-economic 
status, way of life, physical agents (ionising and non-
ionising radiation), chemicalcompounds (natural and 
synthetic) and biological agents (Helicobacter pylori, 
Epstein Barr virus, human T lym-photropic viruses I and 
II, human papilloma virus and thehepatitis B virus 9.

Material and Method
Experimental animals and Tumor induction in 

rats:

Twenty female of Wistar albino rats and aged 
between (7-8) week were weighing between 150 – 250 g 
used in this study. All they were kept in ventilated cages, 
with temperature of 25±2C˚. A 12:12 h light:dark cycle 
is regulated for the animals. Balanced rodent food and 
water is provided. The rats were randomly assigned to 2 
groups, every group of 10 rats.

The following groups:
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Group 1: Taking one dose of DMBA ( positive 
control ) 20 mg DMBA/kg body weight/ (single dose)

Group 2: Did not received any treatment ( negative 
control ).

DMBA administration :breast cancer that induced 
by 7, 12-

Dimethylbenz (a) anthracene (DMBA) 10. One dose 
of DMBA dissolved within corn oil and given orally to 
each groups with the syringe and needles. DMBA was 
taken from Sigma Aldrich and melted in corn oil. The 
concentration of the mixture was 20 mg DMBA per 1 ml 
corn oil for each rat 10 .

Preparation of tissue sample

The liver was exteriorized and excised. All samples 
in the same time fixed in 10% formaldehyde. And then 
they processed in known method, and placed in paraffin 
for histopathological testing for liver. A scoring system 
(of no abnormalities, mild, moderate, severe) was used 
to classify the liver changes according to the severity 
of the damage and extent of histological changes. The 
histological sections were evaluated by a pathologist 
without prior knowledge of the treatment given to the 
animals 11.

Blood parameters were determined in whole blood 
by the applying rat method of veterinary practice with 
a blood cell counter (Abocus Junior Vet-5, Austria). 
Measurements of biochemical parameters were made 
with a Modular PP autoanalyzer (Mindray BS800, 
China).

Result
Histopathological findings: In the DMBA group, 

the livers exhibited dilatation of the sinusoids, 
cholangiohepatitis in the portal region, and congestion 
in the sinusoidal and portal regions (Figure 1A). The 
control group showed normal histological structure in 
the liver tissue (Figure 1B).

hematological parameters also change in negative 
group compared of positive group Table 1 , in positive 
group : white blood cell (WBC) , LYM, MON ,GRA and 
PLT while other parameter such as RBC was decrease. 
The state of free radicals and antioxidants is given in 
Table 2. As seen in Table 2, the levels of MDA increased 
in liver groups in compare with control group, also SOD, 
GSH-Px, CAT, and GSH values decreased .

Figure1; A:DMBA group showing colangiohepatitisin portal 
region, mild dilation in sinusoids, hyperemia, and hydropic 
degeneration in hepatocytes;

B: manage group viewing liver tissue with a normal 
histological structure

Table 1. Some hematological parameters in the 
groups (values are mean n=4)

No. Parameter Negative 
control

Positive 
control

1 WBC(103 /mm3 ) 8.2 15.1

2 RBC(103 /mm3 ) 8.8 1.4

3 LYM % 67% 78.5 %

4 MON% 1 0.9

5 GRA % 18.8 % 94 %

6 MCV(fl) 56.6 58.7

7 MCH(Pg) 16 21

8 MCHC(g/dl) 32.3 32.8

9 PLT(105 /mm3) 338 737
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Table 2. Some biochemical parameters in the groups (values are mean n=4)

Treatments Conc. of GPx(IU/mg) Conc. Of SOD(IU/mg) Conc. of CAT(IU/mg) Conc. of MDA(nmol/
mg)

Negative group 127 458 122 134

Positive group 312.3 567 187 267

Discussion
7, 12-dimethylbenz (α) anthracene (DMBA) is 

a famous carcinogen and immunosuppressor used 
in rodent model to learn tumor  12. DMBA is report to 
make mutations by creation DNA adducts (13, 14). while, 
it is a well known skin carcinogen, however lots of 
researchers have reported the harmful result of DMBA 
in liver (15, 16). Liver is the main site of metabolism and 
is frequently prone to injure by xenobiotics. obviously, 
liver cancer is the second most general source of cancer 
deaths universal 17.

a number of haematological and haematochemical 
parameters were altered when treated with DMBA and 
establish that DMBA caused hepatocellular carcinoma. 
new studies showed that DMBA-induced skin, oral, 
mammary and ovarian tumors 18.

The carcinogenic and mutagenic effect of DMBA 
needs to its metabolic activation by mixed gathering 
oxidases. The hydroxylation of DMBA at 7-methyl 
collection is a critical step towards its carcinogenesis 19. 
additional metabolism of DMBA leads to development 
of a large range of metabolites with changeable toxicity. 
along with these, trans-3,4-dihydrodiol-1,2-epoxide is 
the carcinogenic result of DMBA (20, 21). The metabolic 
products of DMBA, when present within body, hampers 
ROS-antioxidant balance by overproduction of free 
radicals and the body go round reacts by modulating 
activities of antioxidant enzymes to control the 
destructive effects of an enlarged ROS 22.

Hematological and biochemical parameters may 
be affected by a variety of factors such as race, age, 
gender, pregnancy, lactation, muscular activity, region, 
season, environmental heat, maintenance, and nutrition. 
In the present study, the effects on blood parameters and 
hepatic, histopathology of fluoride .

Oxidative products derived as of mutagen 
metabolism , for instance DMBA , might impair 
critical cellular function by damage proteins and lipid 
membranes . therefore , these alterations induced by the 
chemical carcinogen 7,12-dimethylbenz[a]anthracene, 
have been reported to be leukemia, and the growth of 
anemia 23 .Reactive oxygen species (ROS) are significant 
as pathological agents for numerous diseases. Increased 
oxygen radical production and lipid peroxidation are 
connected with the pathogenesis of lots of diseases and 
the toxic effects of a wide range of compounds increase 
in whole leukocyte count (WBC), eosinophil, neutrophil 
and monocyte values for rats exposed to DMBA was 
also reported by 24.

Hematological and biochemical parameters may be 
affected by a variety of factors such as race, age, gender, 
pregnancy, lactation, muscular activity, area, season, 
environmental heat, maintenance, and nutrition.

A significant increase in the GPX, CAT, SOD level 
in rat treated with DMBA only was reported by 25. On 
other hand 26 find MDA substance increase significantly 
with rat treated with DMBA only.

Financial Disclosure: There is no financial 
disclosure.

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the University of Warith Al-
anbiya’a , Iraq, Iraq and all experiments were carried out 
in accordance with approved guidelines.

References
1.	 Samudrala PK, Augustine BB, Kasala ER. 

Evaluation of antitumor activity and antioxidant 
status of Alternantherabrasiliana against Ehrlich 
ascites carcinoma in Swiss albino mice. Pharm 
Rese, 2015; 7(1).



Indian Journal of Forensic Medicine & Toxicology, April-June 2020, Vol. 14, No. 2      757

2.	 Jones S, Johnson K. Women’s awareness of cancer 
symptoms: a review of the literature Women’s 
Health 2012; 8(5):579–591

3.	 Qi J , Yu S , Zhang F. Reference Gene Selection for 
Real-Time Quantitative Polymerase Chain Reaction 
of mRNA Transcript Levels in Chinese Cabbage 
(Brassica rapa L. ssp. pekinensis) 2010;28: 597–60

4.	 Aggarwal BB, Danda D , Gupta S , Gehlot P. Models 
for prevention and treatment of cancer: Problems 
vs promises. Biochem Pharmacol. 2009;78:1083–
1094.

5.	 National Cancer Institute, Division of Cancer 
Control and Population Sciences, Applied Research 
Program, Health Services and Economics Branch, 
2013.

6.	 Stokstad E. “Species conservation. Can the bald 
eagle still soar after it is delisted?”. Science. 
2007;316 (5832): 1689–90.

7.	 Tomasetti C , Li L, Vogelstein B. “Stem cell 
divisions, somatic mutations, cancer etiology, and 
cancer prevention”.  Science.  2017;355  (6331): 
1330–1334.

8.	 GUTIÉRREZ JB AND SALSAMENDI AL. 
Fundamientos de ciênciatoxicológica. Diaz de 
Santos, Madrid, 2001;155-177.

9.	 LUTZWK. Differences in individual susceptibility 
totoxic effects of chemicals determine the dose-
responserelationship and consequences of setting 
exposure stan-dards. ToxicolLett . 2002;126: 155–
158

10.	 Barros AC , Muranaka ENK , Mori LJ , Pelizon 
CHT , Iriya K, Giocondo G. Induction of 
experimental mammary carcinogenesis in rats 
with 7,12-dimethylbenz (a)anthracene. Revista do 
Hospital das Clı´nicas.2004;59 (5):257–61.

11.	 Najah RH , Bassim M , Ahmad A , Naser Y 
, Ahmed MS, Monteleucast, Zileuton. Retard 
the Progression of Atherosclerosis via Down 
Regulation of the Inflammatory and Oxidative 
Pathways. J ClinExpCardiolog 2013; 4:6

12.	 Chatterjee M, Janarthan M, Manivannan R, Rana 
A, Chatterjee M . Combinatorial effect of fish oil 
(Maxepa) and 1alpha,25-dihydroxyvitamin D(3) in 
the chemoprevention of DMBA-induced mammary 
carcinogenesis in rats. ChemBiol Interact 2010;188: 
102–110

13.	 Morse MA, Baird WM, Carlson GP . Effects of sex 
and age on DMBA: DNA binding in epidermis of 

SENCAR mice following topical administration of 
dimethylbenz[α]anthracene. Cancer Lett 1987;37: 
25–31.

14.	 Szaefer H, Krajika-Kuzniak V, Ignatowicz E, 
Adamska T, Markoswski J, et al. . The effect of 
cloudy apple juice on hepatic and mammary gland 
phase I and II enzymes in induced by DMBA in 
female Sprague-Dawley rats. Drug ChemToxicol 
2014;37: 472–479.

15.	 Singh H, Bedi PS, Singh B . Hepatoprotective 
activity of turmeric and garlic against 7-12, 
dimethylbenzanthracene induced liver damage in 
wistar albino rats. European J Med Plant 2011;1: 
162–170.

16.	 Kaur R, Arora S . Interactions of betulinic acid with 
xenobiotic metabolizing and antioxidative enzymes 
in DMBA treated Sprague Dawley Female Rats. 
Free Rad Biol Med 2013;65: 131–142

17.	 Kumar R, Kaur R, Singh AP, Arora S . Diminution 
of Hepatic Response to 7, 12-dimethylbenz(a)
anthracene by ethyl acetate fraction of  Acacia 
catechu  Willd. through modulation of xenobiotic 
and anti-oxidative enzymes in rats. PLoS ONE 
2014;9: e90083.

18.	 Suzuki JS , NNishimura, B Zhang, Y Nakatsuru, S 
Kobayashi, M Satoh , C Tohyama. Metallothionein 
deficiency enhances skincarcinogenesis 
induced by 7,12-dimethylbenz [a] anthracene 
and 12-O-tetradecanoylphorbol-13-acetate in 
Metallothioenin-null mice. Carcinogenesis, 
2003;24: 1123-1132.

19.	 Wong LK, Dru J, Lin LS, Knapp J . 
Metabolism of 7,12-dimethylbenz[a]anthracene 
by  Cunninghamellaelegans. Appl Environ 
Microbiol 1983;46: 1239–1242

20.	 Huberman E, Chou MW, Yang SK . Identification 
of 7,12-dimethylbenz[a]anthracene metabolites 
that lead to mutagenesis in mammalian cells. 
ProcNatlAcadSci USA 1979;76: 862–866

21.	 Ahmed HA, Mannaa F, Estefan SF . Modulatory 
effect of the red sea soft coral extracts on 
hepatotoxicity induced by carcinogenic agents in 
rat model. J Egypt SocToxicol 2006;35: 97–107.

22.	 DesarG V , CascianoD , FeuersJ.R , AidooA. 
Activity profile of glutathione-dependant 
enzyme and respiratory chain complexes in rats 
supplemented with antioxidants and treated with 
carcinogens. Arch. Biochem.Biophys. 2001;394: 



758      Indian Journal of Forensic Medicine & Toxicology, April-June 2020, Vol. 14, No. 2

255-264.
23.	 Fl-MoflyM M , AbdelmeguidN E , SadekI A 

, EssawyA E ,Abdel AlemE A. Induction of 
leukaemia in chloramphenicol-treated toads East 
Mediterr. Health J., 2000;6: 1026-1034.

24.	 Batcioglu K , Uyumlu AB , Satilmis B , Yildirim 
B , Yucel N , Demirtas H . Oxidative Stress 
in the in vivo DMBA Rat Model of Breast 

Cancer: Suppression by a Voltage-gated Sodium 
Channel Inhibitor (RS100642), Basic & Clinical 
Pharmacology & Toxicology, 2012;111: 137–141.

25.	 Arroyo-Acevedo , Chávez-Asmat RJ , Anampa-
Guzmán AR, Ráez-Gonzáles J. Protective Effect of 
Piper aduncum Capsule on DMBA-induced Breast 
Cancer in Rats. Breast Cancer: Basic and Clinical 
Res. 2015;9: 41–48 .


